Influenza A virus interacts extensively with the cellular SUMOylation system during infection.
SUMOylation, the post-translational conjugation of the Small Ubiquitin-like MOdifier (SUMO) to a target protein, regulates a wide array of cellular processes and plays important roles for numerous viruses during infection. However, the relevance of the cellular SUMOylation system for influenza virus infection remains mostly unexplored. We previously reported that the non-structural protein of influenza A virus NS1 is a bona fide SUMO target. Here we determine that at least four additional influenza virus proteins, namely PB1, NP, M1, and NS2, are also authentic SUMO targets, and provide data supporting that PB1, NP, and M1 are SUMOylated during viral infection. The functional relevance of SUMOylation for these proteins is supported by the observation that, despite no apparent changes in the cellular levels of the E1 and E2 SUMO enzymes, influenza viral infection leads to a global increase in cellular SUMOylation. This increase, characterized by the appearance of two new SUMOylated proteins of ∼70kDa and ∼52kDa of molecular weight, is dependent upon viral replication and cannot be recreated by interferon stimulation alone. Altogether, these observations indicate that influenza A virus interacts extensively with the cellular SUMOylation system during infection and suggest that SUMOylation plays an important role during influenza virus infection, potentially contributing to the functional diversity exhibited by influenza viral proteins.